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Abstract. High-impact storm events have demonstrated the vulnerability of coastal zones in Europe and beyond. 
These impacts are likely to increase due to predicted climate change and ongoing coastal development. In order to 
reduce impacts, disaster risk reduction (DRR) measures need to be taken, which prevent or mitigate the effects of 
storm events. To drive the DRR agenda, the UNISDR formulated the Sendai Framework for Action, and the EU has 
issued the Floods Directive. However, neither is specific about the methods to be used to develop actionable DRR 
measures in the coastal zone. Therefore, there is a need to develop methods, tools and approaches which make it 
possible to: identify and prioritize the coastal zones which are most at risk through a Coastal Risk Assessment 
Framework, and to evaluate the effectiveness of DRR options for these coastal areas, using an Early 
Warning/Decision Support System, which can be used both in the planning and event-phase. This paper gives an 
overview of the products and results obtained in the FP7-funded project RISC-KIT, which aims to develop and apply 
a set of tools with which highly-vulnerable coastal areas (so-	

.  
1 Introduction  
High-impact storm events - such as the 2010 Xynthia 
storm in France, the 2013 Xavier/St. Nicholas storm in 
NW Europe and the 2014 St. Agatha storm in the 
Adriatic, to name a few -  have demonstrated the 
vulnerability of coastal zones in Europe. 
These risks are likely to increase due to two effects: 
due to predicted climate change the hazards of sea level 
rise and flooding may increase, and due to ongoing 
coastal development the exposure and the vulnerability 
(together the consequences) could increase. 
With this view of the future, coastal authorities need 
to assess the level of impact and the risk of their coastal 
zones, and take Disaster Risk Reduction (DRR) measures 
if the safety level is not adequate. DRR measures 
typically fall into three categories:  
 prevention, in which the impact is avoided 
altogether, for example by building dikes. 
 mitigation, in which the impact is reduced, for 
example by creating marsh lands or elevating 
houses 
 preparedness, by which authorities and population 
are trained to react to an impending storm, for 
example through Early Warning Systems. 
 
To facilitate risk reduction, the UNISDR formulated 
the Sendai Framework for Action, and the EU has issued 
the Floods Directive. Under these frameworks, specific 
methods for developing actionable DRR measures in 
coastal zones should be developed, in order to guide cost-
effective disaster risk prevention and management. But in 
order to reach that goal, a number of questions need to be 
addressed: 
 Where on the coast are areas of higher risk? 
 What is the impact of future coastal hazard 
scenarios?  
 What are effective DRR measures at a hotspot?  
 How can DRR measures best be implemented? 
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2.1 Coastal Risk Assessment Framework (CRAF) 
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Figure 1.  Schematic of the two phases of the CRAF 
application. Left: a plan view of the coast with transects (white 
dots). Middle: the result of Phase 1 where potential hotspots of 
high exposure are identified. Right: the result of Phase 2 where 
two hotspots with highest risk are identified. 
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Figure 2. Erosion indicator for a return period of 1/50 per year 
for the case of Ria Formosa, Portugal. 
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2.2 Hot spot tools 
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Figure 3.  Schematic of Coastal Flood Early Warning System. 
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morphodynamic models are shown in the middle panel and the 
visualisation and reporting output is shown on the right.  
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Figure 4.  Cascade of nested surge, wave and morphological 
models. Top: regional Delft3D and SWAN model, Middle: 
Nested Ria Formosa Delft3D and SWAN model, and Bottom: 
detailed XBeach morphodynamical model. Figures courtesy H. 
Plomaritis and O. Ferreira, U. Algarve. 





Figure 5.  RISC-KIT FEWS webviewer for the Ria Formosa 
(Portugal) case study site. 
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Figure 6. Relation between offshore boundary conditions, local 
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2.3 Web-based management guide 
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2.4 Storm Impact Database 
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Figure 7. Storm Impact Database, identifying data collected in 
Italy. 
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Figure 8. Photographs taken during and after the St. Agatha 
event in Emilia-Romagna on 5 February 2015. Photos courtesy 
dr. Paolo Ciavola, U. Ferrara.
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3 Application to case study sites 
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Figure 9. Map of Europe indicating the ten case study sites with 
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4.1 Faster attainment of the DRR goals of 
UNISDR 
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4.2 Design of cost-effective risk-reduction plans, 
based on the proposed tools and solutions. 
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4.3 Improve risk governance and preparedness 
through the provision of timely information and 
warnings to decision-makers. 
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